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A valid automatic actuation of the reactor protection system was
initiated by a main turbine trip that was caused by an invalid
main generator lockout relay actuation. A corroded disconnect
position switch and concurrent ground on the balance of plant DC
power distribution system adversely affected the main generator
output breaker position monitoring circuit and caused the circuit
to falsely sense that both main generator output breakers were
open. The corroded switch and ground were repaired and the unit
was restarted. Monitoring of the generator output breaker
position monitoring circuit relays has been added to the operator
rounds. Enhancements to the ground elimination processes,
training and test equipment are planned.
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Unit Conditions Prior to the Event

Unit 1 was in Operational Condition (OPCON) 1 (Power Operation)
at approximately 100% power. There were no structures, systems
or components out of service that contributed to this event.

Description of the Event

On Monday July 18, 2005 Limerick Unit 1 was operating at 100%
power. At 09:50 hours an automatic actuation of the reactor
protection system (RPS) occurred as a result of a turbine
(EITS:TRB) trip. The operators entered the trip procedure for
reactor pressure vessel (RPV) control (T-101) and stabilized
reactor parameters. The operators verified that all control rods
were fully inserted.

Reactor level initially decreased to a minimum of -3 inches and
increased to a maximum of +34 inches then stabilized at +20
inches during level recovery. The +54 inch high-level turbine
trip setpoint was not exceeded. Reactor pressure initially
increased from 1035 to approximately 1154 psig, which is less
than the lowest safety relief valve (SRV) setpoint of 1170 psig;
no SRVs actuated. Reactor pressure then decreased to 910 psig
and stabilized at 955 psig. The main steam bypass valves opened
as designed to control pressure.

The reactor recirculation pumps (EIIS:AD) tripped on end-of-cycle
recirculation pump trip (EOC-RPT) as designed due to a turbine
trip at greater than 30 percent power. The redundant reactivity
control system (RRCS) anticipated transient without scram (ATWS)
trip actuated after the EOC-RPT trip when reactor pressure
exceeded the trip setpoint of 1149 psig.

The post-scram investigation determined that generator lockout
relay (EIIS:RLY) 386G-G101 had actuated. The 386G relay
actuation was caused by an invalid actuation of the generator
output breaker (EIIS:EL) position monitoring relays due to a DC
ground. The 386G relay actuates if both Unit 1 generator output
breakers (535 and 635) open. There were no relay targets present
on any of the generator protection relays. This indicated an
absence of a valid fault actuation signal to the generator
lockout relays.
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Immediately following the scram, I&C technicians were dispatched
to monitor the temporary DC ground detection instrumentation that
was installed to support in-progress DC ground troubleshooting.
There was no active troubleshooting in progress at the time of
the scram. While observing instrumentation, the technicians
noted a spike in ground current, which was concurrent with a main
control room (MCR) alarm (EIIS:ALM) actuation. A degraded alarm
horn (EIIS:IB) was replaced.

To support restart, the main generator protective relays were
tested to ensure the actuation targets were functioning properly.
All relay targets operated as designed. Digital fault recorder
(DFR) traces did not indicate any fault currents confirming that
generator protection relays did not actuate on a valid fault
condition.

The generator output breaker position monitoring circuit is

comprised of two redundant channels (X and Y). Each channel
monitors the position of both generator output breakers (535 and
635) and the generator disconnect (11 DISC). TIf both generator

output breakers trip with the disconnect closed, the channel
inputs a trip signal into the generator protective relay logic.
However, both channels must sense that both output breakers are
tripped to actuate the 386G generator lockout relay.

Further investigation revealed corroded position switch (EIIS:33)
contacts on the generator main disconnect (EIIS:FK). The
investigation concluded that the X channel breaker position
monitor circuit (relay 452X-1) was in a tripped condition prior
to the scram due to the corroded disconnect position switch
contacts. The investigation further concluded that the alarm
horn ground combined with an existing ground to cause the 452Y-1
relay to change state and complete the generator lock-out logic.

The generator disconnects receive preventive maintenance.
However, no preventive maintenance is performed on the generator
disconnect position switch that was corroded. Maintenance
records could not be located on this switch.
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A 4-hour NRC ENS notification was required by
10CFR50.72(b) (2) (iv) (B) for an actuation of RPS when the reactor
was critical. An 8-hour NRC ENS notification was required by
10CFR50.72(b) (3) (iv) (A) for a valid actuation of RPS. The ENS
notification (#41848) was completed on Monday July 18, 2005 at
11:15 EDT. This event involved an automatic actuation of RPS.
Therefore, this LER is being submitted pursuant to the
requirements of 10CFR50.73(a) (2) (iv) (A).

Analysis of the Event

There were no actual safety consequences associated with this
event. The potential safety consequences of this event were
minimal. A turbine trip with bypass transient is categorized as
an incident of moderate frequency per UFSAR section 15.2.3
Turbine Trip. The plant equipment performed as designed during
the transient and the operators effectively stabilized reactor
parameters.

The failure of the annunciator buzzer resulted in a low
resistance positive ground on the DC distribution system
(EIIS:EI) at the time of the event. A neutral ground was also
present preceding the event. The resulting ground current
caused a false actuation of a relay in the Y channel of the main
generator output breaker position monitoring circuit. An
additional pre-existing condition was a corroded disconnect
position switch contact. This switch failure resulted in the X
channel being in the tripped condition prior to the event. When
the Y channel actuated the logic was completed for an actuation
of the main generator lockout protective relay. This resulted
in a main generator lockout, main turbine trip and subsequent
reactor scram. A simplified computer model of the circuit was
used to verify that the identified grounds had the potential to
cause the invalid relay operation.

Cause of the Event

The event was caused by concurrent positive and neutral grounds
and a corroded disconnect position switch that caused a false
actuation of the main generator output breaker position
monitoring circuit. A root cause of the event was lack of
preventive maintenance on the disconnect position switch
contact. An additional root cause was less than adequate station
ground fault location capability.
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Corrective Action Completed

The corroded disconnect position switch was repaired.

The grounded annunciator horn was replaced.

Visual inspections of the generator output breaker position
monitoring circuit auxiliary relays were added to the operator
rounds.

The main generator output disconnect preventive maintenance
activities have been revised to include an inspection of
disconnect position switches.

Corrective Action Planned

Recommended improvements to the ground fault location panel and
troubleshooting tools will be presented to the station Plant
Health Committee. The presentation to the committee will be
complete by November 28, 2005.

Previous Similar Occurrences

A Unit 2 scram was reported in LER 2-00-001 due to a
troubleshooting activity on a balance-of-plant DC ground on a

transformer alarm circuit.

Component data:

System: IB (Annunciator System)
Component : ANN (Annunciator)
Manufacturer: 170E (Edwards)

Part#: 343A-P1
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